Present study was conducted in the mixed Pinus roxburghii Surgent and Pinus wallichiana A.B. Jackson forests of Nandiar Khuwar catchment Battagram District of Pakistan. The aim of this study was to examine the spatial pattern of vegetation composition and its relationship to microclimatic and edaphic factors. Vegetation sampling was carried out using 12 stands between elevations of 1250 -2050 m in the study area. Four plant communities were recognized through TWINSPAN classification. Life form was dominated by nanophanerophytes and leaf size spectra were dominated by microphyll. The maximum similarity index value (32.9) was recorded between P. roxburghii, P. wallichiana, Q. incana community and Q. incana, P. roxburghii, P. wallichiana community. In Bray-Curtis ordination, maximum ordination score (0.746) was recorded for axis 1. In DCA ordination, maximum gradient length (2.43) was recorded for axis 1 with eigenvalue 0.35. In CCA ordination, maximum eigenvalue was recorded for axis 1 (0.35). The total variance (inertia) in the species data was 2.15, explanatory variables account for 100%. On axis 1 the maximum correlation (−0.749) and maximum tau value (−0.565) was recorded for wet bulb. On axis 2 the maximum negative correlation value was recorded for temperature (−0.553) and maximum tau value was recorded for slope aspect (−0.480).
Introduction
Microclimate is a local atmospheric zone where climate differs from surrounding area and it may be small as a few square feet or as large as many square miles (Atri et al. 2007) . The contributing factor to microclimate is the slope or aspect of an area. South-facing slopes in the Northern Hemisphere and North facing slopes in the Southern Hemisphere are exposed to more direct sunlight than opposite slopes and are therefore warmer for longer. The altitude, latitude and longitude were responsible for change in microclimate (Ahmed 1988) . The altitudinal, latitudinal and longitudinal spatial variation of temperature greatly affects climates and the distribution of biodiversity (Daubenmire 1943) . Slope aspect has direct impact on the diversity and species richness (Hoveizeh 1997) . Humidity of certain zones varies with altitude and is a significant factor in determining altitudinal Zonation (Malik et al. 2007 ). The distribution with altitude of every plant species gives an idea of its ecological plasticity (Angelova and Tashev 2005) . The altitudinal Zonation in mountainous regions describes the natural layering of ecosystems that occurs at distinct altitudes due to varying environmental conditions. Temperature, humidity, soil composition, and solar radiation are important factors in determining altitudinal zones, which consequently support different vegetation and animal species (Daubenmire 1943, Peter and Rob 1991) . A variety of environmental factors determines the boundaries of altitudinal zones found on mountains, ranging from direct effects of temperature and precipitation to indirect characteristics of the mountain itself as well as biological interactions of the species. Zonation produces discrete communities along an elevation gradient (Shipley and Keddy 1987) . * Author for correspondence: <faizulhaq80@yahoo.com> Department of Botany, Hazara University Mansehra, Pakistan.
Nandiar Khuwar catchment a part of District Battagram is located between 34° 33′ and 34° 47′ north latitude and 72° 55′ and 73° 14′ east longitude. Nandiar Khuwar catchment ranges in altitude from 525m at Thakot to 3817m above mean sea level at Malkisar (Haq et al. 2010) .
Materials and Methods
In the mixed Pinus roxburghii Surgent and Pinus wallichiana A.B. Jackson forests of Nandiar Khuwar catchment 12 stands were selected on the basis of physiognomy. Line transect method was used for phytosociological analysis (Buckland et al. 2007) . The vegetative characteristics (density, relative density, cover, relative cover, frequency, relative frequency and important value index) of each stand were recorded. Importance value (Brown and Curtis 1952) , were used to rank each species and the plant species with the highest importance value in the stand were considered as the dominant species. For multivariate ordination analyses, Canoco 5 version, and PC-ORD 6 were used. For classification of stands and species, TWINSPAN classification was used. In ordination Bray-Curtis ordination, DCA and CCA were used. Life form, leaf size spectra and index of similarity and dissimilarity were recorded for each plant community.
Results and Discussion
In mixed Pinus roxburghii and P. wallichiana forests a total of 130 species were recorded in 12 stands between an elevation of 1250 -2050m above mean sea level. In this vegetational zone four plant communities were recognized through TWINSPAN classification on cut level 2 (Fig.  1 ). Nanophanerophytes were dominated with 25 species followed by geophytes contributing 24 species. The leaf size spectra were dominated by microphyll with 58 species followed by mesophyll contributing 42 species. The maximum similarity index value (32.9) was recorded between Pinus, Pinus, Quercus community and Quercus, Pinus, Pinus community. The dissimilarity index was maximum (82.80) between Pinus, Pinus, Quercus community and Pinus, Quercus, Fragaria community. 1. Pinus, Pinus, Quercus community P. roxburghii, P. wallichiana, Q. incana community was recognized in two stands Gada and Belandkot between 1250 and 1650 m elevations. In this community 83 plant species were recorded. The biological spectrum was dominated by nanophanerophytes contributing 20 species (Table 1) . The leaf size spectrum was dominated by microphyll contributing 37 species (Table 2) .
Quercus, Pinus, Pinus community
Q. incana, P. roxburghii, P. wallichiana community was recognized in three stands Lundai I, Anora II and Anora III between elevations of 1450 -1800 m. In this community 72 plant species were recorded. The biological spectrum was dominated by nanophanerophytes with 18 species followed by therophytes with 12 species (Table 1) . The leaf size spectrum was dominated by mesophyll and microphyll each contributing 26 plant species (Table 2) .
Quercus, Pinus, Myrsine community
Q. incana, P. wallichiana, M. africana community was recognized in five stands Shabora I, Shabora II, Deshara, Paimal V and Dabrai between elevations of 1250 and 1550 m. In this community 70 plant species were recorded. Biological spectrum was dominated by hemicryptophytes contributing 16 plant species followed by geophytes with 15 plant species (Table 1) . Leaf size spectrum was dominated by microphyll contributing 30 species followed by mesophyll with 20 species (Table 2) .
Pinus, Quercus, Fragaria community
P. wallichiana, Q. incana, F. nubicola community was recognized in two stands Lundai II and Sarmast between elevations of 1800 and 2050 m. In this community 42 plant species were recorded. The biological spectrum was dominated by nanophanerophytes contributing 10 species followed by hemicryptophytes with 8 species (Table 1) . Leaf size spectrum was dominated by mesophyll with 18 species followed by microphyll contributing 13 species (Table 2) . Ordination: In Bray-Curtis ordination (ordination of stands in species space) 12 stands and 130 species were analyzed. The ordination scores (Distances) were from Anora II (0.000) to Deshara (0.746) on axes 1. The regression coefficient for this axis was −4.74; variance in distance from the first end point was 0.09. Axis 1 extracted 18.14% of original distance matrix. The ordination scores for axis 2 were from Gada (0.000) to Dabrai (0.725). The regression coefficient for this axis was -6.66; variance in distance from the first end point was 0.08. Axis 2 extracted 17.84% of original distance matrix. The ordination scores for axis 3 were from Belandkot (0.000) to Sarmast (0.658). The regression coefficient for this axis was −5.88; variance in distance from the first end point was 0.07. Axis 3 extracted 13.68% of original distance matrix (Table 3) . In DCA ordination with supplementary variables the maximum gradient length (2.43) was recorded for axis 1 with eigenvalue 0.35. The gradient length for axis 2 was 2.07 with eigenvalue 0. 17 (Table 4) . In DCA ordination different species clustered in ordination space. Bergenia ciliata, Rhododendron arboretum and Vibernum cotonifolim were more correlated. Similarly Pinus wallichiana, Pinus roxburghii, Indigofera heterantha and Sarcococca saligna clustered near each other (Fig. 2) In CCA ordination the maximum Eigenvalue were recorded for axis 1 (0.35) followed by axis 2 (0.30) and axis 3 (0.25). The percentage variance explained for axis 1, 2 and 3 were 16.45, 30.78 and 42.52, respectively. The total variance (inertia) in the species data were 2.15, explanatory variables account for 100%. Pseudo-canonical correlation for all axis were 1.00. The permutation test results for all axes were pseudo-f < 0.1, p = 1 (Table 5) . In CCA ordination the maximum strength were recorded for the environmental variables temperature, barometric pressure, heat index, wet bulb, dew point, humidity and altitude. The average values of the environmental variables were recorded for wind speed, slope aspect, phosphorus and pH. The intermediate strengths were recorded for soil saturation, slope angle, density altitude, soil organic matter, electrical conductivity and potassium. The species of P. roxburghii, P. wallichiana, Q. incana community were positively correlated with dew point, wet bulb and electrical conductivity. The species of different stands of Q. incana, P. roxburghii, P. wallichiana community clustered at almost average position. The species of different stands of Q. incana, P. wallichiana, M. africana community were negatively correlated with most of the environmental variables. The species of different stands of P. wallichiana, Q. incana, F. nubicola community clustered at high altitude, soil saturation and atmospheric humidity (Figs 3, 4) . The environmental variables behave differently on different axes. On axis 1 the maximum correlation value were recorded for wet bulb (−0.749) followed by heat index (−0.645), dew point (−0.639), altitude (0.429) and barometric pressure (0.425). The minimum correlation value was contributed by slope aspect (0.075). On axis 1 maximum tau value was recorded for wet bulb (−0.565) while minimum tau value was recorded for wind speed (0.000). On axis 2 the maximum correlation value was recorded for temperature (−0.553) while minimum correlation value was recorded for electrical conductivity (0.033). On axis 2 the maximum tau value was recorded for slope aspect (−0.480) while minimum tau value (0.015) was recorded for pH (Figs 5-10 ).
The dominance diversity curves showed that the Q. incana, P. wallichiana, P. roxburghii, I. heterantha, S. saligna and B. lyceum were the most frequent species. However, the less frequent species were Hypericum oblongifolium, Debregessia salcifolia, Duhaldea cappa, Cuscuta gigantea and Caropteris grata. The 10 dominant species are shown in Table 6 . Phytosociology is concerned with plant communities, their relationships, structure, composition, distribution, development and the temporary processes modifying them. Phytosociological surveys helps in planning, management and exploitation of natural resources (Mashwani et al. 2011) . In mixed P. roxburghii and P. wallichiana forests a total of 130 species were recorded from 12 stands between elevations of 1250 and 2050 m above mean sea level. In this vegetational zone four plant communities were recognized through TWINSPAN classification (Fig. 1) . The dominance diversity curves showed that the Q. incana, P. wallichiana, P. roxburghii, I. heterantha, S. saligna and B. lyceum were the most frequent species (Table 6 ). In this vegetation zone life form was dominated by nanophanerophytes with 25 species followed by geophytes contributing 24 species. The dominance of nanophanerophytes indicates that the vegetation of the study area was disturbed due to over grazing, loss of habitat and anthropogenic effects (Meher-Homji 1981) . The leaf size spectra were dominated by microphyll with 58 species followed by mesophyll contributing 42 species. The leaf size spectra showed that the study area receive a good amount of precipitation (Mashwani et al. 2011) . The maximum index of similarity (32.9) was recorded between P. roxburghii, P. wallichiana, Q. incana community and Q. incana, P. roxburghii, P. wallichiana community. The index of dissimilarity was maximum (82.80) between P. roxburghii, P. wallichiana, Q. incana community and P. wallichiana, Q. incana, F. nubicola community (Angelova and Tashev 2005) . The response data are compositional and have a gradient 2.4 SD units long. The total variance (inertia) in the species data were 2.15, explanatory variables account for 100%. In Bray-Curtis ordination the ordination scores (Distances) were maximum (0.746) for axis 1 (Table 3 ). In DCA ordination the maximum gradient length (2.43) were recorded for axis 1 with eigenvalue 0.35 (Table 4 ). In CCA ordination the maximum eigenvalue (0.35) was recorded for axis 1 (Table 5) .
The environmental variables behave differently on different axes. On axis 1 the maximum correlation (-0.749) and tau value (-0.565) were recorded for wet bulb (Fig.10) . On axis 2 the maximum negative correlation value was recorded for temperature (−0.553) and maximum tau value (−0.480) was recorded for slope aspect (Fig. 7) . 
